INTRODUCTION
Aqueous surfactant solutions are known to form elongated micelles under certain thermodynamic conditions characterized by surfactant concentration, salinity or temperature [1, 2] . In the semidilute regime these linear and flexible particles, with persistence lengths varying from 15 to 150 nm [3] , form an entangled viscoelastic network.
Recently observed phenomena such as shear banding structure, shear induced structure, phase transitions, thixotropy [4] [5] [6] are not completely understood, for example, the data are interpreted without taking into account the possible effect of flow on the size of the micelles or on their polydispersity (distribution of lengths [7, 8] ). We propose a microscopic model for solutions of wormlike micelles and report results from NonEquilibrium Molecular Dynamics (NEMD) computer simulations under shear flow. Our model ('FENE-C') introduces the concept of scission-recombination and is an extension of a model established for polymer melts [9] [10] [11] [12] . In this study our interest is focused on the relevance of the microscopic model by comparing with experimental results and mesoscopic theories. The simulated behavior shows an exponential distribution for the micellar length and a quasi exponential dependence of the average length against the scission energy [12] . These results are in accordance with those calculated from Cates mesoscopic theory [13, 14] 
(1) with a mean lengthL given by:
Results for rheological quantities (shear viscosity, normal stress differences) as well as flow induced alignment and structural changes and are also reported and discussed. In contradistinction to experimental possibilities the simulation allows to analyse and monitor the diffusion of species and to extract the structure factor for micelles with given length because all beads can be marked as by 'colors'.
MICROSCOPIC FENE-C MODEL
The micellar solution of concentration is modelled by Nb monomers (particles), which interact via two-body potentials (Fig. 1) .
Let Nb be the number of particles, which are able to form wormlike chains of monomers ('M-particles') and (1? )Nb the number of solvent particles ('S-particles'). All particles of the system ('M' and 'S') have the same mass and interact via the purely repulsive part of the Lennard-Jones (LJ) potential [15] . All M-particles are able to form transient bonds with all other M-particles except with those of the same chain, but every M-particle can have at maximum two bonds at the same time. Within this conditions, which ensure that only end-end-recombinations and therefore no branched structures can occur, all M-particles interact via the 'FENE-C' potential [12] which is defined through its finitely extendability, the maximum segment length R0, and the cut off distance RC which is connected with a scission energy Esc to break/recombine any segment. Newtons equations of motion are solved for a bulk system by standard molecular dynamics methods [9] . To study the nonlinear viscoelastic properties of this micellar solutions time dependent shear flow measurements at different shear rates = @vx=@y have been performed. The method is described in [12, 16] . In equilibrium the systems are characterized by the distribution C(L) of micellar lengths L and the average lengthL of micelles. 
RESULTS
It is shown that the results of the simulations on the equilibrium properties C(L) and the average length of micellesL (Fig. 3) support the relevance of the microscopic FENE-C model in predicting behavior similar to real micellar systems [17] . Its equilibrium properties are comparable with those predicted by the mean field model. The presented microscopic model is adopted to study in detail the underlying molecular mechanisms in equilibrium and the origins of viscoelastic behavior under nonequilibrium conditions without introducing further assumptions into the model.
The FENE-C model shows a decrease of the mean length at high shear rates while the distribution of length is quite unaffected by the flow (see Fig. 2 ). Rheological and structural quantities like as shear viscosities, normal stress differences, static structure factors and the flow-birefringence are extracted for the case of planar Couette flow. 
